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List of laboratories and projects / Cnucok j1abopaTopuil ¥ IPOEKTOB:

Laboratory of Protein Biosynthesis, head of laboratory Elena Alkalaeva / JlabopaTopus

6uocuHTe3a 6esika, pykogodumens Enena Ankaaaesa.

Laboratory of Bacterial Genomics, head of laboratory Mikhail Gelfand / JlabopaTopus

O6aKTepuaJbHOM reHOMUKH, pykosodumesb Muxaua ['enbgaHO.

Project 1. ubi] or not ubi] (Zoya Chervontseva, Svetlana Petrova) / llpoekT 1. ubi]

Wiu He ubi] (305 YepsoHyesa, CeemaaHa [lemposa).

Project 2. Nitrogen? We'll fix you (Jelena Chuklina, Svetlana Petrova) / llpoekT 2.

Asot? llla 3adpukcupyem (Eaena Yykauna, Ceemaana Illemposa).
Project 3. Leaderless... (Jelena Chuklina) / llpoekT 3. be3 niugepa (Esnena YykauHa).

Project 4. Naked Ribosome (Sofya Garushyants, Artur Zalevsky, Svetlana Petrova) /
[IpoexTt 4. l'onasg pubocoma (Cogvsa lapywsHy, Apmyp 3asaesckuli, CeemsaaHa

Ilempoesa).

Project 5. Sugar Lego (Anna Kaznadzey, Zoya Chervontseva) / IlpoekT 5. CaxapHoe

Jlero (AuHa KasHad3ell, 305 YepsoHyesa).

Project 6. Dirty Daphnia (Irena Artamonova) / llpoekT 6. I'psa3Has gaduus (Mpena

ApmamoHosa).

Laboratory of Jose Garcia Perez, head of laboratory Jose Luis Garcia Perez / JlJabopaTopusi Xoce

['apcua llepeca, pykosodumenw Xoce Jlyuc I'apcua Ilepec.

Laboratory of Bias Gene Conversion, head of laboratory Guillaume Filion / JlabopaTopus

reHHOW KOHBePCHH, pykogodumenb 'utiom PuiioH.

Laboratory of Maxim Imakaev, head of laboratory Maxim Imakaev / JlabopaTopusi Makcuma

MmMakaeBa, pykosodumenb Makcum Umakaes.

Laboratory of Vera Korneeva, head of laboratory Vera Korneeva / JlabopaTopusi Bepsbl

KopneeBoii, pykosodumenv Bepa KopHeesa.



Laboratory of Vanya Kulakovskiy, head of laboratory Vanya Kulakovskiy / JlJabopaTopusi Banu

KynakoBckoro, pykosodumenwv Bans Kyaakoseckudl.

Laboratory Meer-Tutukina, heads of laboratory Margo Meer and Maria Tutukina /

JlabopaTopus Meep-TyTykuHoH, pykogodumeau Mapzo Meep u Mapusi TymykuHa.

Laboratory of Rational Drug Design, heads of laboratory Peter Vlasov and Polina Shichkova /

JlabopaTtopus Rational Drug Design, pykosodumeau I[1émp Baacos u Iloauna lluykosa.



Laboratory of Protein Biosynthesis

Head of laboratory: Elena Alkalaeva (IMB, Moscow, Russia)

The goal of the project is to investigate experimentally the molecular

mechanism of the protein biosynthesis process. One of the most unclear

stages of protein synthesis in cells is translation termination. According to the newest results,
many different proteins are the participants of the termination stage. For instance, besides
two “canonical” and the well-known termination factors eRF1 and eRF3, in humans we have
two others interesting proteins important for termination, Dbp5 and PABP. These proteins
have a wide range of activities in the cells, the termination process is the additional one, but
this important activity is not investigated well. During the project, we plan to obtain a set of
mutant forms of these proteins and to test their activities in reconstructed system of protein
synthesis (so-called “cell-free translation system”). We suppose to use the variety of modern
methods of molecular biology, such as direct mutagenesis, cloning, recombinant proteins

expression in bacteria and others.



JlaGopaTopus 6MOCUHTE3a GesKa

Pykosodumeanvw: Enena Ankanaesa (IMB, Moscow, Russia)

[IpoekT OyzeT MOCBsLIEH BbIICHEHUI0 MexaHM3Ma 3aKJIOUYUTEJbHOU CTaJuU OGUOCHHTE3a
6eJIKOB y yesloBeKa (TepMHUHALMU TPaHCAALMM). /lesio B TOM, UYTO 3TO HaMMeHee U3y4eHHas
CTaJiusl CUHTe3a OeJika B KJeTKax. Kak BbIICHU/IOCH B MOC/€/IHME TO/bl, B HE NPUHUMAKOT
ydacThe HaMHOTO 60Jibllle 6eJIKOB, Y4eM CYMTA/JIOCh paHblle. Tak HaMU HeJaBHO MOKa3aHOo,
yTo KpoMe pakTopoB TepMuHalnuu eRF1 u eRF3 y yenoBeka nuMeeTcss Kak MUHUMYM ellle [Ba
6esikoBbIX pakTopa Dbp5 u PABP, yyacTBywouux B 3ToM npouecce. 3TU 6€JIKH BbINOJHSIOT U
Jpyrue OyHKLMU B KJeTKax, a y4yacThe B TEpMHUHALMU TPAHCASALUN SBIASETCA [JS HUX
JIOTIOJIHUTE/IbHOW aKTUBHOCTbIO. Bo Bpems paboThl B JieTHEW IWIKOJIe, Mbl IIJIaHUpPyeM
NOJIyYUTh MyTaHTHble GOpPMBI 3THUX OEJKOB U MNPOTECTUPOBAaTb HX aKTUBHOCTb B
PEKOHCTPYUPOBAaHHOW B MpPOOMpPKe CUCTEMe TpaHCAALMU 4YesioBeka. [Ipeamosaraercsa
MCII0JIb30BaTh LIMPOKUU CIEKTP METOJA0B MOJIEKYJSIDHOW OWOJIOTUHU: CAaWT-HaNpaBJIeHHBIN
MyTareHes, KJIOHUPOBaHUE, 3KCIIpeCcCUsl peKOMOUHAHTHBIX O€JIKOB B KJIeTKaxX OaKTepUi U Ux

OYMCTKA U T.[.



Laboratory of Bacterial Genomics

Head of laboratory: Mikhail Gelfand (MSU, Moscow, Russia)

Project 1. ubi] or not ubi] (Zoya Chervontseva, Svetlana Petrova)

When molecular biologists reach an impasse and there is a contradiction between the results
of different labs, bioinformatics canhelp.In the region4 019 624 -4 020 229 of
the E.coli genome some researchers see a protein-coding gene and while others insist that it
encodes a small non-coding (likely, regulatory) RNA. This gene is assumed to be involved in
the ubiquinone biosynthesis, butno functional details are known. We will use the

comparative genomic approach to investigate this case. This is a project for 1-2 students.



JlabopaTopusa 6aKTepUaJIbHOU reHOMUKH

Pykosodumenw: Muxaun I'eavgpand (MI'Y, Mockea, Poccusi)

IIpoexrT 1. ubi] nau He ubi] (305 Yepsonyesa, Ceemaana Illemposa)

Korpga Mosieky/asspHble OHUOJIOTH 3aXOAAT B TYIHK, M pe3yJIbTaTbl pa3HbIX JabopaTopui
NpoTUBOpeYaT Jpyr JApyry, MOXKeT IOoMo4Yb OMouHPopMaTuKa. B paitone 4 019 624 -
4 020 229 reHOMa KHUIIEYHOW NaJI0YKU OJHU MCCAe0BATENU BUAAT O€J0K-KOAUPYIOIIUU
reH ubif/,a Jpyrue [JOKa3blBalOT, 4YTO 3/leCb 3aKOJVpOBaHa HeKoAupywouwasa (BULUMO,
peryasatopHasi) PHK. CuyuTaeTrcs, 4To ¢yHKLUS reHa CBg3aHa C CUHTE30M YOUXUHOHA B
a’pOOHBIX YCJOBUSIX, HO KaK MMEHHO - HEW3BECTHO. B 3TOM mpoekTe Mbl NpPOBEAEM
CPaBHUTEJIbHO-TEHOMHbIM aHaJM3 3TOr0 yyacTKa M INOCTapaeMcsl TMOHATb, UYTO JKe

IPOUCXOAUT HA CAMOM JieJie. ITO MPOeKT AJid 1-2 y4aCTHHUKOB.



Project 2. Nitrogen? We’ll fix you (Jelena Chuklina, Svetlana Petrova)

Reconstruction of the nitrogen fixation regulon in soybean symbiotic bacterium
Bradyrhizobium japonicum by integration of comparative genomic, dRNA-seq and
microarray data. Nitrogen is the most abundant gas of atmosphere and nitrogen atoms are
an essential part of many biologically important macromolecules, including proteins, DNA and
RNA. However, only few bacteria are able to convert atmospheric nitrogen to a biologically
consumable form. Some of these bacteria perform nitrogen fixation in symbiosis with plants,
which in return provide the bacteria with nutrients. We aim to understand how bacteria
regulate this process and what components (proteins, small non-coding RNA) are
regulated. We have accumulated high quality data for soy symbiont Bradyrhizobium
japonicum from various sources: motifs that transcription factor recognize in DNA (which
point to genes possibly regulated by these factors), microarray data (telling which regions of
the genome are active during nitrogen fixation) and dRNA-seq data (exactly mapping
transcription starts). The goal is to integrate these data and find new regulated genes and

snRNAs. Project can be carried out in parallel by 2-3 students.



IIpoekT 2. A3oT? llla 3adpukcupyem (EseHa YykauHna, Ceemaarna Illemposa)

HWHTerpanys JAAHHBIX CPAaBHUTE/IbHOM TreHOMUKHM, MHUKpo4yunoB U dRNA-seq paasa
PEKOHCTPYKIMA TPAHCKPUILUOHHON peryjaluy a30TPUKCAlUM CHMOHMOHTA COH
Bradyrhizobium japonicum. A3oT coctaBsseT okos0 70% aTMocdepsl, a TakKe BXOJUT B
COCTaB MHOTHUX OMOJIOTUYECKUX MAaKpPOMOJIEKYJI, TAKHUX KaK OeJIKU U HYyKJIEMHOBble KUCJIOThI
(AHK u PHK). OgHako, MoJ1IeKy/IIpHBIM a30T - XMMHUY€eCKH 0YeHb YCTOMYHUBOE COeJJUHEHME, U
npeBpaliaTb €ro B OHOJIOTMYECKH JOCTYIHYIO (GOpPMYy CIOCOOHBI TOJBKO HEKOTOphIe
6akTepuu. HekoTophble U3 3TUX 6aKTepUui PUKCUPYIOT a30T B CUMOMO3€e C paCTeHUSIMU (4Yalle
BCero 6000BBIMM), a pacTeHHUs, B CBOIO o4yepefb, AeJATCA ¢ OaKTepUsAMU NUTATeJbHbIMHU
BellleCTBAaMU. Mbl XOTUM TMOHATb, KaK OaKTepuHW peryjupyroT 3TOT CJAOXKHBIA U
JHepreTUYeCcKHd JOpPOrod MpoLecc, U, YTO BaXKHO, KaKUe KOMIIOHEHThbl (6esiK4, MaJible
Hekogupywowre PHK) perynnpyrorca coBMecTHO ¢ reHaMu asoTdukcauuu. K HacTtodauemy
MOMEHTY [Jil OAHOW TakoW OakTepuu Bradyrhizobium japonicum, ukcupymoliei a3oT B
CUMOHO3€e C COoel, HAaKOIJIEHO 60JIbIlI0oe KOJMYECTBO JAaHHBIX: pacllo3HawlvMe NpaBuJa s
CalTOB CBSI3bIBAHWUS TPAHCKPHUIILIMOHHBIX GAKTOPOB (KOTOpPbIE YKA3bIBAIOT, KAKUE y4aCTKHU
reHoMa peryJupyrTcs 3TUMU GaKTOpaMH, U, TEM CaMbIM, KaKhe IeHbl OHU PeryJrpyloT),
MUKpPOYHUIbl (KOTOpble IOKa3blBAlOT, KaKWe Y4YaCTKU TIeHOMa AaKTUBHbl B YCJOBHUAX
azoTdukcanuu), U gaHHble dRNA-seq (Moka3bIBalOT CTAapThl TPAHCKPHUIILUK B YCJAOBUAX
a3oTPUKcallMM, a peryjupyeMble y4acTKM MOUYTHM BCerja pacloJioXKeHbl OKOJIO CTapTOB
TpaHCKpUnuuu). B xoze mpoekTa Mbl 0606LIMM 3TH JaHHble, YTOObl HAaWTU paHee He
M3BeCTHble T'eHbl, KOTOpble BKJIOYAKTCA NpU (ukcauuu as3oTa. [IpoekT paccuuTaH Ha

IapaJsjiesibHOE BbIIIOJIHEHHUE 2-3 Y4aCTHHUKaMM IIKOJIBI.



Project 3. Leaderless... (Jelena Chuklina)

Leaderles mRNA of B.japonicum inferred from dRNA-seq. The dRNA-seq data of
bacterium Bradyrhizobium japonicum identifies transcription start sites at a single-nucleotide
resolution. The method is quite new (the first article was published in 2010) and it is not clear
how much information can be found in these data. One interesting question is how common
are leaderless mRNAs in bacteria. Normally mRNA has a leader sequence, ie. 20-40
nucleotides between the transcription and translation start sites, so that the ribosome has
some space to bind. However, in leaderless transcripts, the transcription and translation start
at the same point. The goal of the project is to assess, how many of mRNAs are indeed
leaderless and how many are likely mRNA degradation products. After leaderless mRNAs are
identified, we want to test, whether we find a special promoter motif upstream (we have good
reasons to believe there is one). The project requires 1 student. Interest to learn some Python

programming could benefit the project, but is not essential.
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IIpoekT 3. Be3 imaepa (Esena YykauHa)

H3syuyenue OesaugepHbix MPHK, HaigenHsix B dRNA-seq Bradyrhizobium
japonicum. /lanusie dRNA-seq pansa 6akTtepuu Bradyrhizobium japonicum 1n03BOJSIOT
onpeJie/iiTb CTAapThl TPAHCKPUILMU C TOYHOCTbIO [0 HykjaeoTuzaa. Metog dRNA-seq
JlocTaTOYHO HOBBIA (onmy6siikoBaH B 2010 rojgy), U moka HeSICHO, HACKOJIbKO MHOTO
MHbOpMaILMU MOKHO M3BJIEYb U3 3KCIIEPUMEHTA/NIbHBIX JJAHHBIX TaKOro TUMna. B yacTHocTH,
3TU [JlaHHble TMO03BOJIAIIOT OLEHWUTb, HACKOJIBKO pacnpocTpaHeHbl 6e3nnzepHble MPHK.
O6biuHOo y kKaxkgou MPHK ectb sugep, uwam mnociefoBaTe/NbHOCTb AjJadHOM 20-40
HYKJIEOTU/0B MeX/Jy CTapTaMu TPAHCKPUNLHUU U TPAHCASALMM, 4YTOOBI prubOoCcOMa MorJa
csa3aTtbcsi ¢ MPHK. B 6e3nugepnbix xe MPHK cTapTbl TpaHCKpUNUMU W TPaHCASALMUU
COBNAZaloT. B 3TOM npoeKTe Mbl XOTUM y3HaTh, CKoJ1bko MPHK nelicTBUTEe/IbHO HAUMHAIOTCA
CO CTapTa TPAHCJAALMH, a CKOJIbKO fIBJASKTCA NpPOAyKTaMM pacnaga obsryHou MPHK c
JIUJEPHOU MOC/Ie0BaTeJbHOCTbIO. MBI cocTaBUM cnucok 6e3nugepHbix MPHK v npoBepum,
JerictBuTesbHO JiMi 3TU MPHK TpaHckpubupyroTcsi ¢ mnpomMoTopa o0cob6oro Tuma (Mbl
npejmnoJiaraeM, 4TO 3TO HWMEHHO Tak). MHTepec K H3y4YeHUIO WJIU BJaJIeHUE SI3bIKOM
nporpaMMupoBaHus Python yCKOpUT U ynpoCTUT BBbINOJHEHHE MPOEKTA, HO He SIBJSETCS

06s13aTeJIbHBIM yca0BUEM. [[pOeKT paccuuTaH Ha OJTHOTO YesI0BeKa.
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Project 4. Naked Ribosome (Sofya Garushyants, Artur Zalevsky, Svetlana Petrova)

Endosymbiotic bacteria help mealybugs and aphids to survive on the plant sap diet lacking
essential amino acids. While endosymbiotic bacteria in insects have belong to different
taxonomic groups, all of them are unable to survive outside the host and show signs of drastic
genome degradation, such as accumulation of pseudogenes, gene loss, and deletion of the
large genome regions. At least 10 Gammaproteobacteria genomes on different stages of
degradation have sequenced from various insect hosts. The goal of this project is to study the
minimal translational apparatus in these reduced-genome bacteria and to characterize
changes in the protein composition and structure of their ribosomes. This is a project for 1-3

students.
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IIpoekT 4. TF'onas pudocoma (Cogpvs I'apywsaHy, Apmyp 3anesckuil, Ceemaana [lemposa)

OnpeaeseHHe MHMHHUMAJbHOIO COCTaBa pPHOGOCOMBI y OGaKTepUM-3HAOCMMOUOHTOB
HAaCEKOMBIX. BaKTepI/II/I-BHﬂOCI/IM6HOHTbI IMMO3BOJIAKOT COCYIIMUM HACEKOMBIM, TAKHUM KaK TJIN
M 4YepBelbl, NUTAOUIMMCA TOJBKO pACTUTEJbHbIM COKOM, I[OJIy4aTb He06X0oAuMoe
KOJINYECTBO He3aMeHUMbIX aMHHOKUCJIOT. Takue 6aKTepI/II/I OTHOCATCA K Pa3JIMYHbIM
TaKCOHOMHWYE€CKHUM TIpyIillaM, HO BC€ OHH HEeCrnoco6Hbl BbDKUTb BHeE OpraHu3Ma-x03d4dHWHa.
[In1oTHaa accoyuanus 3TUX 6aKTepUil C HACEKOMBIMU NPUBOJUT K JlerpaJilaliuy UX FeHOMOB, B
YaCTHOCTH, K HAKOIJIEHHUIO [1CEB/OT€HOB, YMEHbILIEHUIO 001Iero KOJM4YecTBa reHOB U NoTepe
nejblx ¢parMeHTOB reHoma. B HacTosiMi MOMEHT M3BECTHBbI I0CJI€/0BAaTEJbHOCTH KakK
MUHUMYM 10 reHOMOB 3H/JJOCUMOMOHTOB, OTHOCSLIMXCS K raMMa-NpoTeo6aKTepUusiM U
Haxo/sAIMXCS Ha pa3HbIX CTaAUAX Jerpajalui. llesbio 3TOro npoexkTa siBJAsSETCA U3ydYeHUe
0COOGEHHOCTeN anmapaTta TPaHC/ASALUM Yy TaKUX OaKTepul, B INEPBYI ouepesib U3MeHEHUs

6eJIKOBOI'0 COCTaBa U CTPYKTYPbl pUO0OCOMBL. ITO MPOEKT s 1-3 yUaCTHUKOB.
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Project 5. Sugar Lego (Anna Kaznadzey, Zoya Chervontseva)

Sugar metabolism genes: evolution, cooperation and Lego constructor. Bacteria are able
to metabolize many diverse sugars and grow on highly variable media. This ability depends
on specific genes. These genes are responsible for transporting sugar into the cell, splitting
long carbohydrates into shorter ones, catalyzing various chemical reactions, etc. We want to
understand how these genes are arranged in the bacterial chromosome, which genes are the
most popular in nature, which of them tend to be neighbors, i.e. form “gene cassettes”, how
often genes from such cassettes interchange among different bacteria like Lego constructor
pieces and why. We will specifically look into several cases regarding the most abundant
metabolic pathways in the bacterial world. This project will not only help to explore
carbohydrate metabolism, but get general idea on how diverse bacteria are, how bacterial

genetics and horizontal transfer works and much more. The project requires 2-3 students.
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IIpoekT 5. CaxapHoe Jlero (AnHa Kaznad3ell, 30a YepsoHyesa)

l'eHbl caxapHOro MeTta6o/iM3Ma: 3BOJIIOIMS, Koomepanmus M KOHCTpYKTOop Jlero.
BakTepuu cioco6HbI yCBaUBaTh CaMble Pa3HO0OOpa3Hble caxapa U pacTH, COOTBETCTBEHHO, HA
CaMbIX pa3HbIX cpejax. /Il 3TOro y HUX UMEKTCS TeHbl, OTBeYallde 3a pa3Hble 3TallbI
3TOr0 yCBAaWBAHMS: TPAHCHOPT BeLECTB B KJETKY, paclielyeHrhe KPYMHBIX YIJIEBOJOB Ha
6oJiee MeJIKHe, BCEBO3MOKHbIE XMMUYECKHEe MpeBpaLleHUsl U T.. Mbl XOTUM MOCMOTPETH,
KaK 3TH TeHbl pacnojio)keHbl Ha OakTepuanbHo /[IHK, kakue wu3 HuUX Haubosee
BOCTpe6GOBaHbl B NpPHUPOJE, KaKMe U3 HUX MNPeANOYUTAIT OBbIThb coceliiMU (cOCTaBJIsAA
"KacceTbl" TeHOB), B KaKHUX CJy4asiX TeHbl TaKHUX KacceT TacCylOTC MeXAy pasHbIMHU
6aKkTepUsiMU, MOJJOOHO CTPOUTENbHBIM 3/71eMeHTaM Jlero, u 3ayeM. OTzAe/IbHO Mbl pa3bepeM
HECKOJIbKO KOHKPEeTHbIX [pPHUMEPOB, KacCaloLIMXCsd CaMbIX paclpoCTPaHEHHbIX B
6aKkTepUaJbHOM MHpe MeTaboJMYyecKUX MyTed. JTa 3ajadya IMO3BOJUT He TOJIBKO
pa3obpaTbCcsi B YIrJEeBOJAHOM MeTabo/iM3Me, HO M MOJIYYUTb O0OIlIUe IpejACTaBJeHUS O
pa3HoOOpa3uM W TreHeTHKe 6GaKTEpPHH, TOPU30HTAJbHOM TPAHCIIOPTE TEHOB W MHOTOM

ApyroM. [IpoekT paccuuTaH Ha 2-3 y4aCTHUKOB.
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Project 6. Dirty Daphnia (Irena Artamonova)

Bacterial “contamination” of recently sequenced metazoan genomes. Some genes
predicted for newly sequenced metazoan genomes usually seem to be much more similar to
bacterial genes than to genes of evolutionarily closer, eukaryotic organisms. Are they results
of horizontal gene transfer or simple contamination of experimental samples? Or maybe they
belong to bacterial symbionts of target organisms? We will try to answer such questions for
bacterial-like genes of the Ctenophore, the largest animal that uses cilia to swim, and Daphnia,
a small planktonic crustacean, by analyzing DNA features of genome regions where these

genes reside. This is a project for 1-2 students.
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IIpoekT 6. 'psa3Han saduus (Mpena Apmamonosa)

BakTepuasibHOe “3arpsi3HeHue” B MpolecCe CEKBEHHPOBAHUSA I€HOMOB >KHMBOTHBIX. B
mpoljecce ONMCAHUS I'€HOB, MPeICKA3aHHBIX JJIsi BHOBb MPOYUTAHHBIX T€HOMOB >KUBOTHBIX,
YacTO BBISICHSIETCS], YTO He6OJIbIIAasl YaCTh 3TOTO MHOXKeCTBA 3HAYUTEJIbHO OOJIblIe MOX0XKa
Ha TeHbl 6GaKTepud, YeM Ha TeHbl, BCTpeyalllydecs B 3BOJIIOIMOHHO 6o0Jiee OJIM3KHUX,
3YKapUOTHYECKHUX, OpraHu3Max. Kak Takue reHbl OMaIM B FTeHOM JXUBOTHOTI'0? MOXeT ObITh,
3TO apTedaKT IKCIEPUMEHTA 10 MOJrOTOBKE reHoMa K uTeHH0? OKa3bIBaeTCsl, OTBETUTh Ha
3TOT BOIPOC MOXHO, €CM NpoaHaausupoBaTh ydyacTku [AHK, comeprkaiive Takue reHbl -
OCOGEHHOCTH, XapaKTepHble [Jis MNPOTSKEHHOW HYKJIEOTUAHON TMOC/JeL0BaTeNlbHOCTH,
MO3BOJIAIOT OTJWYUTh OakTepuaibHyr JIHK oT asykapuoTuueckoi, U Jake ONHUCAThb
3BOJIOIMOHHYI HUCTOPHI0O T€HOB. B 3TOM mpoekTe Mbl UcciefyeM GaKTepuaJsibHble T'eHbl,
HalJleHHble IPYU MPOYTEHUU T'€HOMOB IpebHEBUKA, CAMOI'0 GOJIBLIOTO0 MOPCKOI'0 KUBOTHOTO
cCpeAy nepeJBUralIIMXCsl TPY MOMOLIY pecHUYeK, U AadHUU, TPeICTaBUTEIS IJIAHKTOHHBIX
paKoo6pa3HbIX. Mbl MOMBITAEMCS OTJUYUTh T'e€Hbl, BCTPOUBIIMECS B T€HOM B pe3yJibTaTe
rOPU30HTAJILHOT'O IEepeHoca, OT TeHOB 6aKTepHaJibHbIX CHMOWOHTOB HWJIM 3arpsi3HEHUH

3KCIepUMeHTalbHOU MPo6bI. ITO 3aa4a /i 1-2 y4aCTHUKOB.
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Laboratory of Jose Garcia Perez

Head of laboratory: Jose Luis Garcia Perez (GENYO, Granada, Spain)

Surprisingly, only 5% of the human genome is made of genes. Perhaps
even more of a surprise is that almost half of our genome is made of repetitive DNA
sequences. Among them, some pieces of repeated DNA have the intrinsic property of
mobilizing within the genome, leading to its expansion in size. As their movement is random
in the genome, new insertions can lead to a human genetic disorder due to the disruption of a
gene. In the project, we will conduct assays in cultured cells to test how often and how do

repeated DNA move in our genome.
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Jla6opaTopusa Xoce I'apcua Ilepeca

Pykosodumenw: Xoce Jlyuc I'apcua Ilepec (GENYO, Granada, Spain)

YauBUTENbHO, HO BCero JiMib 5% reHoMa 4esloBeKa COCTOUT J€MCTBUTEJbHO W3 TEHOB.
[loxkanyii, eme 6osiee yAWBUTEJNBHO, YTO MOYTH IOJIOBMHA HAllero reHoMa COCTOUT W3
nopTopsAwmuxca ydactkoB JAHK. Cpeau Takux noBropsarmuxcsa ydyactkoB JHK HekoTopbie
MMET WHAYMBUAYAJIbHYI0 CIHOCOOHOCTh NMepeMellaTbCsd BHYTPU reHoMa. JTO NPUBOJUT K
yBeJIMUeHUI0 pa3Mepa reHoMa. [lockosibKy Takue NepeMelleHUsI B T€HOMEe COBEPLIEHHO
CIy4alHbl, BCTaBKU HOBBIX I[0CJEe[0BaTeJbHOCTEH MOTYT NPUBOJUTH K TeHETUYEeCKUM
3aboJsieBaHUSAM ([lepecTpOKaM), KOTOPbIe CBSI3aHbl C HAPYylIEHWEM HYKJIEOTHJHOT'O COCTaBa
reHa. B mpejiaraeMoM npoekTe Mbl OyZieM NMPOBOAUTH aHA/IM3 KYJbTUBUPYEMbBIX KJETOK,
YTOOBI MPOBEPUTD, KAK YACTO MPOUCXOAAT MepeMellleHus noBTopstouuxcs yyactkoB JJHK B

HalieM redome.
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Laboratory of bias gene conversion

Head of Laboratory: Guillaume Filion (CRG, Barcelona, Spain)

The purpose of this class is to test whether chromosome breaks are

repaired similarly when they happen at different places. In the nucleus,
chromosome breaks can be repaired in two major ways. In the first, called Non Homologous
End Joining, the DNA ends are simply put back together. In the second, called Homologous
Recombination, the repair process is more complex and involves exchange of DNA between
chromosomes. How does the cell choose which repair pathway to use? More specifically, does
the location of the break matter for the choice and for repair events? The participants will
answer this question with standard molecular biology experiments (PCR, restriction enzyme
digestion, agarose gel electrophoresis). Part of the course will also involve cell culture and

fluorescence microscopy.
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JlabopaTopua reHHOM KOHBEPCUH

Pykosodumeunv: I'utiom @uiioH (CRG, Barcelona, Spain)

B PaMKaX MNPOEKTAa YVYACTHHKAM HNpeACTOUT IIPOBEPUTH, OAHHAKOB JIK MEXAdHHU3M

penapauyuu JHK-pa3pbIBOB, JTI0Ka/IM30BaHHBIX HAa Pa3HBIX y4aCTKaX XPOMOCOM.

BocctaHnoBneHue HaTuBHOM cTpyKTypbl IHK nocie xpoMocoOMHBIX pa3pblBOB B KJIE€TOYHOM
sA/lpe MOeT ObITb peaJM30BaHO IOCPEeJCTBOM [JIByX OCHOBHBIX MeXaHU3MOB. [lepBbii
Ha3blBaeTCd «coejvHeHUe HeromosiornyHbix /JIHK-KOHIOB» M 3ak/4aeTcd B INPOCTOM
«CIIMBaHUWU» ABYX ¢parMeHToB noBpexaeHHod JIHK. Brtopoii - romosiornyHas
peKkoMOHHaLMs — 6oJiee CI0KHBIA MeXaHHU3M, TaK KaK OH mpejmnoJsaraetT oomen JJHK mexay

XpOMOCOMaMH.

Kak ksieTka “pemaet” kakoi u3 nyteil JIlHK-penapanuuu el BbI6paTh, U MOXKET JIU [10JI0OXKEHUE
pa3pblBa HA XPOMOCOME MOBJIUATH Ha 3TO “peuieHue”? OTBETUTh Ha 3TU BOIPOCHI y4aCTHUKHU
IpoeKTa CMOTYT C MOMOLIbI CTaHJAPTHbIX MeTOJOB MoJieKyspHoi 6uosoruu (IILP,
pectpukuusa JJHK, anektpodope3 B arapo3Hom resie). OTAesbHasg 4acTb MPOEKTa TaKkKe

Oy/ZileT BKJIIOUATh OCHOBBI KYJIbTUBUPOBAHUS KJIETOK U PJIyOpeCleHTHOW MUKPOCKOIHH.
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Laboratory of Maxim Imakaev

Head of laboratory: Maxim Imakaev (MIT, Cambridge, USA)

Our lab will use polymer simulations and genomic analyses to investigate

3D organization of chromosomes. Chromosome organization plays critical
roles for a range of cellular processes, including: gene regulation, DNA replication, and
chromosomal alterations in cancer cells. In 2009, the Hi-C method was introduced to study
chromosomes on a genome-wide scale and has since provided many important insights.
However, Hi-C provides data about chromosomal contacts in a population of cells, instead of
spatial positions of chromosomal regions in each cell, making it challenging to interpret. Over
the last four years, we have been developing the following approach to analyze this data: first,
we build polymer models of chromosomes based on known or hypothesized principles of
chromosome organization; we then compare these models to Hi-C and other (e.g. microscopy)
experimental data; finally, we select those which best agree with the experimental data. At the
school, we will take a similar approach to study questions regarding chromosome
organization and dynamics, including: 1) whether attraction to the nuclear lamina may lead to
formation of chromosomal domains in the Hi-C data. 2) whether contact probability
measured by Hi-C can be interpreted as the time it takes for the two genomic elements to find
each other. 3) whether binding of microscopy probes to DNA may change the way DNA
diffuses, thus introducing biases to results of the microscopy measurements. You will choose
the project when you join the lab; we also have several more projects in mind, from polymer
simulations to data analyses. The projects mentioned above do not require programming
experience; however, if you do know Python programming, and want to learn advanced data

analyses techniques, we can develop a project to best suit you.
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JlabopaTopusa Makcuma UMakaeBa

Pykosodumenw: Makcum Umakaes (MIT, Cambridge, USA)

Hama sabopaTtopus OyzAeT 3aHUMMATbCd MOJUMEPHBIMU CUMYJALUAMU M aHAJIU30M
TeHOMHBIX JaHHbIX B 00/1aCTU TpexMepHOW opraHusaunuu xpomocoM. OpraHuszanus
XpOMOCOM HWrpaeT BaXHYK pOJb BO MHOTHMX IpoLieccax BHYTPU KJETKH, TaKUX Kak
perysauusa reHos, pernkanua JJHK, n1 xpoMocoMHble nepecTpOMKU B PaKOBbIX KjeTKax. B
2009 roay 6bLJ NpeasoKeH HOBbIM MeTOo/, AJis1 u3ydyeHus xpomocoM - "Xau-Cu" (Hi-C). 3toT
MeTO/] N03BOJISeT U3y4yaThb CTPYKTYPY BCEro reHoMa B OJJHOM 3KCIIEPUMEHTe; 3a ocaeiHuE 5
JIET C MOMOIIbI 3TOr0 MeToJla ObLIO C/leJJaHO MHOTO MHTEPEeCHbIX OTKpbITUH. OfHaKo,
aHaJIM3UPOBATh JaHHbIe Xail-Ch 04eHb CJI0KHO, TIOCKOJIbKY 3TOT METO/ U3MEPSIET CTPYKTYpPY
KOHTAKTOB B CpeJHEM IO LieJIOW MONyJsAIUU KJEeTOK, TOTJa KaK Mbl XOTeJd Obl 3HATh
NO3ULMU pa3HbIX pPAWOHOB TeHOMa B KaxJou kieTke. B mnociegnve 4 ropga, Haa
JlabopaTtopusi pa3pabaTbiBajia 0COObIM MOJXOJ K aHaIW3y JaHHbIX Xah-Cu: cHayaja Mbl
CTPOUM MOJIMMEPHbIE MOJIEJU XPOMOCOM, OCHOBBIBAsSICh HAa M3BECTHBIX U TMIIOTETUYECKHUX
NPUHIMIIAX YCTPOMCTBA XPOMOCOM. 3aTeM Mbl cUuMyJiupyeM Xai-Cu JJaHHble HA OCHOBaHUU
NOJIyYEHHBbIX IOJMMEPHBIX MoOJeJiel,, U OTOUpaeM MoOJieJid, KOTOpble COIJIACYIOTCH C
JKCIIepUMEHTaJbHbIMU JlaHHbIMU. Ha Halllel 1iKoJie Mbl MJIAaHUPYEM MCI0JIb30BaTb 3TOT
MeTOJ| A/l U3y4YeHHUs CJeJyHLUX BONPOCOB 00 OpraHu3aldu XpoMocoM: 1) MoxKeT Jiu
NPUTSPKEHHE XPOMOCOM K 000JI0YKe fi/ipa MPUBECTU K 00pa30BaHUIO IOMEHOB XPOMATHHA,
HanoJo6uu TeX, 4YTO BUAHBI B Xail-CH JJaHHBIX. 2) MOXXHO JIU UHTEepPIPEeTUPOBATh JaHHbIE
Xai-Cuy, Kak BpeMsi, HE00X0JUMOe JiJIs1 TOT0 YTOObI /jBa TEHOMHbIX 3JIEMEHTA BCTPETUJIUCh B
afape 3) MmoryT jiu GI0podopskl, UCNIOJIb3yEMble B MUKPOCKOIMHU KUBBIX KJIETOK, OBJIUATh
Ha AuHamukKy JHK, ¥ TeM caMbIM BHECTH OIIMOKY B 3KCIepUMeHTa/bHble U3MepeHHs. Bbl
MOXKeTe BbIOpAaTb KOHKPETHBIM MPOEKT IOCJe TOro, Kak Bbl MPUCOEJUHUTECH K Hallel
JJabopaTopuH; KpoMe 3THUX TpeX MPOEKTOB y HAC eCTb ellle MPOEKThbl, OT MOJUMEPHBIX
CUMYJISILIMUA [0 POEKTOB MO aHa/JIM3y JaHHbIX. Bce mepeuyncieHHble MPOEKTbl HE TpebyeT
yMeHHUs IPOrpaMMHUPOBaATh; OJIHAKO, ec/ii Bbl yMeeTe nporpaMMupoBaTh Ha Python u xotute
HAY4YUTbCS COBPEMEHHBIM METOJlaM aHa/vM3a JaHHBIX, TO Mbl HaWJeM MNPOEKT KOTOPBIH

noagxXoaAuT UMEHHO BaM.
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Laboratory of Vera Korneeva

Head of laboratory: Vera Korneeva (HSC, Moscow, Russia)

As it is in our real life, we decided to make a "wet-dry" lab, where A‘

experiment and theory is combined. Our main goal is to show that Biological sciences use

quantitative description, mathematical models and precise laws. This year we will continue
with our project on investigation and characterization of serine protease inhibitors. "Wet"
part of the project in our laboratory will include isolation and purification of serine proteases
(trypsin) and their inhibitors from natural sources, as well as the study of their interaction by
biophysical methods. During the "dry" a mathematical model of the interaction between the
isolated enzymes and inhibitors will be developed in order to determine the type of this

interaction.
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JlabopaTopus Bepsl KopHeeBo

Pykosodumenn: Bepa KopHeesa (T'HL], Mocksa, Poccusi)

B cOOTBEeTCTBUM CO CTHJIeM Halled COOGCTBEHHOW HAy4YHOH [esTeJbHOCTH Mbl pelInId
cleslaTb «MOKpPO-CyXylo» JiabopaTopuio, rje OyAeT coYyeTaTbCsd 3KCIEPUMEHT U TeopHus.
Hama rsiaBHasg 1esib 3ak/4yaeTcs B TOM, 4YTOObl MOKa3aTb, Kak B JIlOOOW 4YacTu
6M0JIOTUYECKON HayKH MOTYT 6bITh KOJIMYEeCTBEHHbIE ONMCAHHUS, MaTeMaTUYeCKUE MOJEJIU U
TOYHbIE 3aKOHBbI. B 3TOM rojly Mbl MpoOJOKUM pabOTy HaJ MOUCKOM M XapaKTepu3alueu
WHTHUOUTOPOB CEPHUHOBBIX MpoTeas. «MoKpasi» 4acTb pabOThl B Halllel JJTabopaTOpuU Oy/eT
BKJIIOYATh BblJieJIEHUE W OYMCTKY CEPUHOBBIX MPOTea3 (TPUICHHA) U UX UHTHOUTOPOB U3
NPUPOJHOTO ChIpbsl, @ TaK e MU3yUYeHUe UX B3aUMOJeNCTBUS MeToAaMu 6uodpu3uKu. Bo
BpeMsl «CyXOHW» 4YacTW Hauled paboTel OyAeT NOCTpOeHa MaTeMaTU4ecKas MoJesb
B3aUMO/IeCTBUS BblJleJIeHHbIX PePMEHTOB U MHTUOUTOPOB, UTO MO3BOJIUT ONPEIENUTh THII

B3aMMO/JIeHCTBHUA.
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Laboratory of Vanya Kulakovskiy

Head of laboratory: Vanya Kulakovskiy (I0Gen, Moscow, Russia)

We will focus on several semi-independent projects in the field of

computational genomics and transcriptomics of eukaryotes.

Project 1. Sequence read quality check, trimming, mapping etc. are all important step to
biological interpretation of genomic and transcriptomic data. Usually the base analysis is
performed using existing command-line software through remote access to high-performance
computational resources (but not at your own laptop). This project will mainly focus on

human and plant transcriptomes from the very beginning "raw reads" processing.

Required skills: advanced user-level computer skills. Experience with Linux environment

and/or basic programming skills will be helpful.

Project 2. Detailed analysis of poorly annotated and unannotated genes, activated in yeast
Mn2+ stress response. Preliminary transcriptomic data for yeast manganese stress (as a
model for heavy metal toxicity) revealed dozens of activated genes with unannotated or
unknown gene function. Using existing bioinformatics software and databases we shall try

digging potential function of these genes.

Required skills: knowledge of basic molecular biology. Erudition in molecular biology will be

helpful. Programming skills are not necessary.

Project 3. Comparative analysis of transcription start sites of mTOR targets in human and

mouse genomes.

This projects is focused on sequence analysis of transcription initiation regions of genes,
translationally regulated by mTOR. This projects follows the results of previous schools

(2012-2013).

Previously we found that several broad transcription start sites of mTOR-targets contained
both pyrimidine-rich and pyrimidine-depleted regions, thus potentially producing mRNA
isoforms specifically regulated and not regulated by mTOR. This year we are going to compare

"transcriptional activity profiles" of mTOR targets in human and mouse genomes.

Required skills: basic programming skills are necessary. Knowledge of any scripting language

(Ruby, Python, Perl) will be helpful.
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JlabopaTopusa Banu Kys1akoBcKoro

Pykosodumuaw Bans Kyaakoeckuti (HOI'eH, Mockea, Poccusi)

Pa6oTa B s1aGopaTopuu OGY/JleT MOCTPOEHA BOKPYT TPEX He3aBUCHMbIX NMPOEKTOB B 06JIACTU BBIYUCIUTENbHOU

FT€HOMUKH U TPAHCKPUIITOMUKHU 3YKAPHUOT.

IIpoekT 1. KoMnbroTEpHBIM aHA/IN3 JAHHbIX COBPEMEHHOI'0 BBICOKONPOU3BOAUTETBHOTO CEKBEHUPOBAHUS [
COOpPKM TEHOMOB, TPAHCKPUINTOMOB W HcCCHeloBaHusA JuddepeHIUaNbHON 3KCIPECCUM TEHOB BBICIINX
aykapuoT. /laHHble, NOJyYeHHble C CEKBEHAaTOPOB HOBOrO IIOKOJIEHUS, NPEeACTaBJSIOT COO0H MHUJIMOHBI
KOPOTKHUX HYKJEOTUAHBIX MOCAeIoBaTe/bHOCTeH, "uTeHUH". KoMnbioTepHasi 06paboTKa (KOHTPOJIb KauecTBa,
00pe3Ka, KapTUpPOBaHHE HA TeHOM M T.JA.) UTEHUH SBJSETCS BaXXHBIM IIaroM Ha MyTU K OHOJIOTUYECKOU
MHTEpHpeTaluy reHOMHBIX U TPAaHCKPUITOMHBIX JJAHHBIX M, KaK MPAaBWJIO, BBINOJHIETCS CYLIeCTBYIOIIUMHU
BBIUUCAUTENbHBIMU IpPOrpaMMaMU B KOMaHJHOW CTpokKe. /IOCTaTOYHO 4YacTO UCHOJb3YHOTCS He JIOKaJbHble
BBIUUC/UTEJIbHBIE pecypchbl (TBOM JOMAallHUN HOYTOYK), a yAaJeHHbIH AOCTYI K MOIIHBIM BBIYMCIUTENbHBIM
MalmMHaM. B paMkax mnpoekTa Mbl 0OyJeM 3aHMMAaTbC aHaJM30M pPACTUTEJBHBIX M 4YeJOBEYECKHUX

TPAaHCKPUIITOMOB, B TOM 4HUcCJIe "C Hy/s", T.e. HAUUHas OT 6a30B0i 06paboTKU "ChIpbIX YTEHUI".

HBOGXO,E[I/IMbIe HaBbIKHU: CBO6OL[HO€ BJIaZleHHWEe KOMIIbIOTEPOM Ha YPOBHE I10Jib30BaTeJid. [lirocom 6y,aeT

3HaKOMCTBO C OTlepallMOHHOM cUCTeMOM Linux U HaBBIKM MPOrpaMMHUPOBaHUA.

IIpoekT 2. TwaTesbHbIN aHA/IM3 HEAHHOTUPOBAHHBIX M IJIOXO aHHOTHUPOBAHHBIX T€HOB, aKTUBUPYIOIIUXCA Y
JIpoxoKel NpU MapraHLieBoM cTpecce. [Ipe/iBapuTe/IbHBIN B3IJAJ Ha TPAHCKPUIITOMHblE JaHHbIE APOXCKeH,
BbIpAllleHHBbIX Ha CpeZie C GOJIbIIMM H306BITKOM MapraHua (Mojie/b OTpaBJeHUs TSKeJbIMU MeTaJaMH),
MO0Ka3aJl HECKOJIBKO JECSITKOB aKTHBUPOBABIIUXCS I'€HOB, PYHKIUS KOTOPBIX HE U3BECTHA WJIM MO KAaKHUM-TO
NpUYMHAM He aHHOTHPOBAaHAa B OCHOBHOHW 6a3e JaHHBIX APOMCGKEBBIX I'eHOB. C MOMOLIBI0 CYILIECTBYIOIINX
nporpaMM M 6a3 JaHHBIX, CO3/JaHHBIX [JIJIs1 GMOJIOr0B U JOCTYIHBIX Yepe3 ceTb UHTepPHET, Mbl Oy/ieM MbITaTbCs

pa3o6paThbcsi C BO3MOXKHON QYHKI[MelN 3TUX F'eHOB.

HeO6XOAI/IMbIe HaBbIKH: 3HaHHE OCHOB MOI[eKyJ'IHpHOﬁ OHMOJIOTHH. H.[PIpOKaH pyaunusa B MOHEKyJIHpHOﬁ

6uoJsioruy 6yeT mrocoM. HaBbIKY MporpaMMHUpOBaHUs He TOTPEGYIOTCH.

IpoekT 3. CpaBHUTEJbHBIA aHAIU3 CAUTOB MHULMALUK TPAHCKPUIILUK Yy T€HOB-MUILIEHEH CUTHAJIBHOTO MyTH
mTOR y 4yesoBeka M MbIM. [IpOEKT MOCBSILEH aHa/JW3y pPalOHOB WHULIMALMK TPAHCKPUILUU TEHOB,
cnenuduuecky peryaupyeMbix GeskoM mMTOR Ha ypoBHe TpaHC/AALUHU. [IpOeKT SIBIsETCA MPOJOJIKEHHEM

paboThl, CieJJaHHOM B paMKax INpeAblAYLIHX KO,

Cnepuduyeckuit orBeT Ha mTOR Ha ypoBHe TpaHCAALMU obGecrneyruBaeTcsl HaJM4YMEM MUPUMHJMH-60TaTOro
TpaKTa B palioHe cTapTa TPAaHCKPUNIMU. PaHee Mbl 0GHAPYKUJIH, YTO B FeHOME Yes0BeKa IMUPOKHE CTapPThI
TpaHcKpunnuu MHorux mTOR-MuIIeHeH BKJIOYAIOT KaK NUPUMUAMH-GOraThle, TaK U NMUPUMU/UH-Ge/HbIE
pailoHBbl, TO eCTb MOTEHIMAAbHO NpoayLupyloT u3odopmel MPHK, oTBevatouiye u He oTBeuyatouiue Ha mTOR. B
3TOM ToJy Mbl IJIAHUPYEM CPaBHUTh "Mpoduib akTUBHOCTU" mpoMoTopoB mTOR-MmuuieHelt y 4desioBeka U

MBbIIIH.

Heo6xoAnMble HaBbIKM: 6a30BbIM YpOBEHb NPOrpaMMHPOBAHUS Ha KaKOM-/IM00 s3biKe. [[porpaMMupoBaHue Ha

ckpuntoBoM s3bike (Ruby, Python, Perl) 6yzaeT nitocom.
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Laboratory Meer-Tutukina

Heads of laboratory: Margo Meer (CRG, Barcelona, Spain) and Maria
Tutukina (ICB, Pushchino, Russia)

Duplication of DNA is a facile method of evolution providing great
opportunities for new gene functions to appear - it is easier to modify a functional gene than
to create de novo by random mutations. This makes gene duplication to be one of the most

exiting topics in molecular evolution.

To study evolutionary events which happened a long time ago, such as old duplications, we
can use information on genomes of different species. But if we want to answer the questions

related to recent events we need to have data on polymorphisms among the genomes of the

same species.

The goal of our project is to obtain and analyze data on polymorphisms in
the genes which were recently duplicated. To do so we will sequence and

compare these genes from 12 individuals of Schizophyllum commune.

To implement this project we will use both types of methods:
experimental (DNA extraction, purification on Qiagen columns and

magnetic beads, analysis with agarose gel and Qubit, PCR, qPCR, library

preparation for sequencing on MiSeq) and computational (work with databases, sequencing

results analysis).
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JlacopaTopuss Meep-TyTyKUHOM

Pykosodumeau: Mapzo Meep (CRG, Barcelona, Spain) u Mawa Tymykuna (HUBK, I[lywuHo,

Poccus)

JyniunuKanus TeHOB SIBJASIETCS OJHUM K3 OCHOBHBIX MEXaHHU3MOB 3BOJIOLUH, CO3/laBas
yCJI0BUS [1Jis1 BOBHUKHOBEHHUSI HOBBIX QYHKLUHN — Jierye MoAUUIUPOBATH yKe paboTarolui
reH, YeM CIy4YalHbIMU MyTalUSIMU CO3/]aBaTh €ro Ha MyCTOM MecTe. JTO JesaeT AyIJINKaLuU
WHTEpPeCHbIM O0OO0BEKTOM HcCCAeJoBaHHM. B HacTosiliee BpeMsl CyIllecTByeT O0JIblIoe
KOJIMYeCTBO WHOPOpPMalMK, MO3BOJSAIONEH H3y4aThb CJAy4au AABHUX AYIUIMKAIMH - TeX,
KOTOpbIE MPOU30IIJIH B OOIIUX MPe/IKaX CYIeCTBYIOIIUX HbIHE BUAO0B. [IJI 3TOro JOCTaTOYHO
CpaBHMBATb AYIJIMKALMU MEXAYy pa3HbIMM BUAaMH. OAHAKO /s HU3y4YeHUS] HeJaBHUX
3BOJIIOIIMOHHBIX COOBITUH TAKOW aHaIW3 MOJAXOAHUT IJIOX0. B 3TOM ciydyae Heo6xoAHMa He
0060061éHHass ”HPOpPMaAIUs O BU/JE B LIEJIOM, a CBeJIeHUs 0 BapHallMsX B FreHOMaX OT/eJIbHbIX
UHAUBUAYYMOB - mosuMopdusmax. llesbto Hallero mpoekta OyJeT MOJydYeHHe W aHaIu3
JlAaHHBIX 0 TmosuMopdu3Max B HeJJABHO AYIJIMIMPOBAHHBIX TreHaxX. /[l 3TOro Mbl

OTCEKBEHUPYEM U CPAaBHUM TaKue reHbl y 12 npeacraBuTesnen Buga Schizophyllum commune.

B npoekTe OyAyT MCIOJIb30BaHbl KaK 3KcepuMeHTa/lbHble MeToAbl (Bblgenenue /JHK, PCR,
qPCR, ananus /IHK B araposHom rese u c nomouibio Qubit, ounctka JHK ¢ nmomoibio
KOJIOHOK Qiagen M MarHUTHBIX LIAPUKOB, MOJATOTOBKAa 00pa3lioB K CEKBEHHWPOBAHUIO
MetosoM MiSeq), Tak U OuouHbopMaTUUecKue (KCIOJIb30BaHHWE 0a3 JaHHbBIX, aHaIU3

pe3yJIbTaTOB CEKBEHUPOBAHMUS).
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Laboratory of Rational Drug Design

Head of laboratory: Peter Vlasov (CRG, Barcelona, Spain) and Polina Shichkova
(MIPT, Moscow, Russia).

The main goal of the project is to present to the participants the concept of

the modern rational drug design and hands-on experience of the
corresponding methods and tools on the samples of search (prediction) of perspective ligands

for actual, therapeutically perspective protein targets.

The educational process will include the theoretical lectures: general principles of protein
structural organization and diversity of protein structures and functions; prediction of
protein properties and folds by homology; physics and modeling of protein-ligand
interactions; some “hot” topics of molecular biology closely connected with drug-design: RNA

interference, molecular mechanisms in immune system.

The skills students will get in the project: experience in a modern professional software

packages for modeling of protein structures and protein-ligand interactions; using various

\

Internet resources and databases of modern biology - genes, proteins,

small molecules, drugs and others.

The presumable results: the project team will predict specific low-
molecular compounds as the new potential ligands/regulators of several

therapeutically perspective target proteins.
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JlacopaTtopusa Rational Drug Design

Pykosodumeanu: [1émp Baacoe (CRG, Barcelona, Spain) u Iloauna lluukoea (M®TH, Mocksa,

Poccus).

['naBHasg 1esb MpoeKTa - JaThb «CTyAeHTaM» (ydyacTHukKaM IllkoJsibl) npejicTaBjeHHE O
COBpEeMEHHBIX MeTOJaX pa3pabOTKMU JIeKAPCTBEHHBIX IpenapaToB Ha NpHUMepe IOHCKa
(npenckasaHus) NepCleKTUBHBIX JIMFAHJOB [Ji aKTya/bHbIX, TepaleBTHUYEeCKU BaXKHBIX

OEeJIKOB-MUILIIEHEeH.

O6pasoBaTesibHAsA COCTaBJIAIONIAs MPOEKTA BKJIOYAeT TeOpeTUYeCKHe JIeKIIMU: oObIue
NPUHIMIIBI YCTPOHCTBA U PYHKIIMOHUPOBAHHUsS OEJIKOB; MpeJiCKa3aHHue CBONCTB U CTPYKTYP
6esikOB; GU3UKA U MOJieJIMPOBaHHWE B3aWMOJIEMCTBUN OEJIKOB C JIMTAaHAAMU; HEKOTOpPbIE
«ropsiuvie TeMbl» MOJIEKYJSApHOW Ouosioruy, 6snM3kue K drug-design (Takve kak RNA-

HHTepdepeHIrs, MeEXaHU3Mbl PA00Thl UMMYHHOM CUCTEMBI U TIP.).

HayuyHasi cocTaBisiolass BKJOYaeT M3y4YeHUE U MCIO0JIb30BaHHWE COBPEMEHHBIX MeTO/OB
MOJIeJIMPOBaHUs  GeJKOBBIX CTPYKTYp M  OeJIOK-JMraHJHBbIX B3aWMOJENCTBUH, C
NPUMEHEHUEM AKTYaJbHbIX OMOJIOTHYECKUX PECypCcOB M 6a3 JAaHHBIX — MO reHaM, 6GeJsiKaM,

HHU3KOMOJIEKYJIAPHBIM COEANHEHUAM, JIEKAPCTBEHHBIM IIPpEernapaTaM H Ip.

HpeanonaraeMblﬁ pe3ysbTaT: NpeacKa3aHHe HOBBLIX BeEHeCTB-JIMTAaHAO0B, MOTEHIHAJIbHO

perysmpyroumux aKkTUBHOCTb TePall€eBTUY€CKHU BaXKHbIX 0€eJIKOB-MUIIIEHEH.
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